Background: The influence of race/ethnicity on the relationship between sedentary screen time and left ventricular mass has been recently suggested, but remains a subject of debate, and has never been explored in Africa. Purpose: To determine whether there is a racial/ethnic influence on the relationship between sedentary screen time and left ventricular mass in MAGhreb and Sub Saharan Africa Left-Ventricul ArGEometry Study (MAG-SALVAGES) participants. Methods: 100 blacks sub-Saharan African and 187 white Maghreb aged 18 -55 years underwent an interview on their behavioral measures, physical activity and eating habits. Their left ventricular mass has also been measured by a resting transthoracic echography according to the American Society of Echography. Generalized linear models evaluated a test-for-trend across higher levels of sedentary screen time in progressive models with left ventricular measurements as dependent variables. The study population was stratified into quartiles of sedentary screen time (separately for whites and blacks) and examined the joint association of sedentary screen time and LVM within quartiles of physical activity. Results: Among White Maghreb, higher screen time was associated with smaller left ventricular mass (P < 0.001). This association persisted when adjusting for age, gender, heart rate, waist circumference, waistto-hip ratio, systolic blood pressure QRS duration, TAPS and PAPS. Whereas, in blacks sub-Saharan African, the left ventricular mass was not associated with sedentary screen time. Conclusions: Sedentary screen time is associated with smaller left ventricular mass in White Maghreb, not in black sub-Saharan African. The lack of association in blacks supports a potential qualitative difference in the cardiovascular consequences of sedentary screen based behavior.
Introduction
Many of the modern diseases are corollaries of profound changes that accompanied the 45,000 years of evolution from Homo sapiens sapiens, to whom physical activity was the pledge of survival [1] , to the today human who uses more neurons than muscles to live and survive, and therefore, has reduced physical activity and increased energy intake. Nowadays, humans have the unfortunate luck of having more opportunities for being sedentary. This is the so called sedentary behavior, which is defined as activities that do not increase energy expenditure substantially above the resting level such as sitting, watching TV, and playing PC/video games. This situation is known to be linked with increased cardiovascular disease morbidity and mortality. The majority of prospective studies of sedentary screen time (SST) has shown that greater sedentary time is associated with an increased risk of fatal and non-fatal CVD [2] - [9] .
Sedentary behavior is responsible for the occurrence of several cardiovascular risk factors including obesity, insulin resistance, and high blood pressure. These factors in turn contribute to the occurrence of left ventricular hypertrophy (LVH). The left ventricular mass (LVM) correlates closely with the incidence of heart failure, stroke, coronary disease [10] and overall mortality [11] . So one pathway through which sedentary behavior may contribute to cardiovascular disease is through an impact on left ventricular mass. However the link between SST and LVM remains a controversial issue. Data from the National Health and Nutritional Examination Survey (NHANES) suggests that sedentary time is associated with cardiovascular risk factors and obesity in whites but not blacks [12] . Bethany et al. found that SST is associated with greater LVM in white not in Blacks [13] . This was an American cohort of Blacks and Whites. This issue has never been addressed in an African population.
Methods

Study Design Study Population and Settings
The MAG-SALVAGES (MAGhreb and Sub-Saharan Africa Left-Ventricul ArGEometry Study) is a population-based survey conducted in Marrakech, Morocco, from November 2015 to January 2016. It recruited Black Sub-Saharan African (BSSA) and white Maghreb student population living in Marrakech.
Recruitment Strategy
Investigators
The investigation team consisted of senior residents of the Cardiology Unit of Cady Ayyad University. The principal investigators (KPB and AS) introduced the study, explained the goals, described how the study was to be performed, and described the responsibilities of each investigator. The principal investigators attended staff meetings to discuss and answer any questions the investigator team had. A pre-test session was conducted asking a dozen students to evaluate the questionnaire, to test the appropriateness of the data collection sheet, and to assess the ability of the investigators to apply the protocol correctly.
Study Participants
The BSSA participants were all members of the The CESAM (Confédérationd' Etudiantset Stagiaires Africains de Marrakech). This is a cultural association that includes all BSSA students in Marrakech. It provided us with the names and addresses of BSSA students. Recruitment of Maghreb students was facilitated by the Secretary General of the Cady Ayyad University Students Office. Students were randomly chosen from the student's office and were invited to participate in the study.
Eligibility Criteria
The subjects recruited for the MAG-SALVAGES were asymptomatic students aged 18 years or older, regardless of their level of study (undergraduate, graduate, post-graduate, or doctoral). Participants with significant valvulopathy, who had poor echogenicity to the extent that echocardiographic parameters could not be measured, or who did not complete the planned investigations were excluded.
Data Collection Interviews
Participants were interviewed using a questionnaire in a 20-minute session.
Items asked included demographic characteristics (sex, age, ethnic group, and duration of residence in Marrakech for BSSA), lifestyle (diet, physical activity, smoking status, and alcohol intake), and personal medical history (hypertension, diabetes mellitus, hypercholesterolemia, and hyperuricemia). All these data were based on self-report. Participants were asked about their intake of fruits, vegetables, and fats, with regular consumption of fruits and vegetables defined as at least four days a week. Physical activity was assessed using the WHO/GPAQ [14] . The participants were categorized as either active or inactive based on whether they did or did not engage in moderate or vigorous exercise, with sedentary defined as sitting more than 7 hours daily. The categories for smoking were current smoker (defined as smoking at least one cigarette within the past month) or nonsmoker/former smoker (the latter defined as having quit smoking more than 3 month prior to the study). Alcohol consumption was categorized as excessive drinking (≥3 units/day for men and ≥2 units/day for women) or nondrinking/moderate drinking (≤2 units/day for men and ≤1 unit/day for women).
Clinical Examination
Physical Measurements
Participants were weighed without heavy clothing to the nearest 0.1 kg using a digital impedancemeter scale. The same apparatus also provided body composition (fat mass (%), total body water (%), lean body mass (%), bone mass (kg), and daily energy expenditure (Kcal). Height was measured to the nearest 0.1 cm using a mounted stadiometer. Body mass index (BMI) was calculated as weight in kilograms (kg) divided by height in meters squared (m 
Vital Signs
Sitting blood pressure (BP) was measured on the upper left arm non-invasively using an automated validated device (OMRON M6, HEM 7001E) with a cuff size appropriate for the arm diameter. Participants relaxed for 5 minutes in a sitting position, after which the BP was measured twice. A third measurement was required if the first two differed by at least 10 mmHg for systolic blood pressure (SBP) and/or 5 mmHg for diastolic blood pressure (DBP). The BP readings were averaged for analysis. The BP monitors were calibrated every morning against a standard mercury sphygmomanometer using a T-tube and applying static pressures ranging from 0 to 250 mmHg at 50-mmHg intervals. A device that deviated by 5 mmHg or more was replaced by a new one. Pulse pressure (PP) and mean arterial pressure (MAP) were calculated as follows: PP = SPB − DBP; MAP = DBP + PP/3.
ECG Measurements and Interpretation
A simultaneous 12-lead resting electrocardiogram (ECG) was recorded on an automated machine (EAS/OTE-ACTA Cardiograph, Italy) at a sampling frequency of 500 Hz over 10 s with a resolution of 5 mV and stored digitally.
To minimize inter or intraobserver variability and avoid variation in the amplitude and duration of waves and spaces from beat to beat, all ECGs was processed with the MEANS program (Welch Allyn, Inc. USA) to obtain ECG measurements and diagnostics interpretations.
Echocardiography Measurements
One or the other of the principal investigators performed echocardiography using an HD 15 Sonos 5500 (Phillips Medical Systems, Andover, MA, USA) ultrasound system equipped with 2.5, 3.5, and 5. The presence or absence of valve disease was detected by visual assessment in 2D and color Doppler in the left parasternal long-axis and apical four-chamber views.
Statistics
After encoding and validation, the data were entered in a computer using 
Ethics and Consent
This research was conducted in strict compliance with the recommendations of the Helsinki Declaration III. All respondents were briefed on the conclusions drawn from their investigations. Approval was obtained from the ethics committee of Cady Ayyad University. Each participant provided written informed consent.
Statistics
Participant characteristics according to SST were described using means and To examine whether the association between SST and LVM was consistent across the range of leisure-time activity, the study population were stratified into quartiles of sedentary screen time (separately for whites and blacks) and examined the joint association of sedentary screen time and LVM within quartiles of physical activity. 
Ethics and Consent
Results
A total of 302 participants were initially recruited, 102 BSSA and 200 Maghreb.
Thirteen participants were excluded because of poor echogenicity (three female Maghreb), significant valvular disease (four female Maghreb), refusal to undergo the ECG and echocardiography for modesty reasons (two female Maghreb), and failure to appear for the echocardiography (two male BSSA and two male Magh-reb). The final analysis therefore comprised 289 participants, 100 BSSA and 189
Maghreb.
Overall, the rate of physical inactivity was higher in SSA (39%) than in Maghreb (24.9%) (p = 0.018). The rate of physical activity was higher in Maghreb (75.1%) than in SSA (61.0%) (p = 0.015). The rate of sedentary was similar in the two ethnic groups: 30.7% in Maghreb versus 29% in the SSA (p = 0.801) ( Table   1 ). BSSA were significantly taller than the Maghreb. Maghreb had a greater mean BMI, WC, HC, SBP, PP, and fat mass than BSSA (Table 2) .
Total and abdominal obesity were significantly more prevalent among Maghreb than among BSSA. QRS and QTc duration were the only ECG parameters that differed between the two populations, with a significantly longer average duration among Maghreb (Table 3 ). LVEDd was significantly higher among Maghreb than among BSSA, but this difference disappeared when indexed to BSA (Table 3) . LVPWd was significantly greater among BSSA than among Maghreb. This difference persisted after adjustment for confounding factors (BMI, WC, HR, and fat mass). The differences observed for all other echocardiographic parameters were not statistically significant, including LVM for which the means of the two groups were similar regardless of the mode of Indexing. 33.1 ± 9.6 32.1 ± 9.8 33.6 ± 9. Table 4 , in Maghreb, SST was significantly associated with age, gender, heart rate, visceral obesity, waist circumference, waist-to-hip ratio, systolic blood pressure, QRS duration, crude LVM (g), LVM indexed for height (LVMIH), LVM indexed for the body surface area (LVMIBSA), LVM indexed for fat mass (LVMfm), tricuspid annular plane systolic excursion (TAPSE) and pulmonary systolic arterial pressure (PSAP). However, in Blacks, cigarette smoking and mean blood pressure (MBP) were the only parameter associated with SST. SST was not associated with any left ventricular parameter. In the Maghreb, there was a statistically significant association between SST
and LVM with higher screen time being associated with smaller LVM (P < 0.001). After adjusting for the different confounding factors in multivariate analysis, the association between SST and LVM persisted in Maghreb (Table 5 ).
Discussion
This is, to our best knowledge, the first population-based study that addresses the issue of the interaction of ethnicity in the association between sedentary behavior and left ventricular mass in the African continent.
The main finding of this study is the existence of an association between sedentary screen time and LVM in the Maghreb, a white skin African ethnic group, in whom higher screen time is associated with smaller LVM, an association that did not emerge among Black sub-Saharan Africans.
The existence of an association between sedentary and left ventricular mass in the white race and the non-existence of it in the black race has recently been reported by Bethany et al. in the CARDIA study [13] . In the same study, Bethanie reported a higher screen time associated with larger LVM, whereas in the present study we found a higher screen time associated with smaller LVM. This inverse association between sedentary and LVM found in this study is consistent with the results reported by Jeroen et al. [16] which demonstrated for the first time that LV dimensions were smaller in a sedentary adults population with intellectual and concomitant physical disability compared to controls.
The cardiovascular consequences of sedentary would be related to cardiovascular risk factors including obesity and insulin resistance. However, the NHANES data showed the existence in the white race of an association between sedentary and cardiovascular risk factors, including obesity, which does not seem to exist in the black race [12] . This would explain the absence of association between sedentary and LVM observed in Black subjects recruited in this This study suffers from the weakness of being transversal and therefore unfit to postulate any causal link. Other studies are therefore needed to elucidate the cardiovascular impact of sedentary, since it is potentially modifiable.
